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(54) IMAGE STABILIZING DEVICE 

(57)Abstract 

PURPOSE: To make a device small in size and light in weight, to save power 
consumption and to reduce the cost by having such a constitution that 
image blurring is corrected by controlling a gimbal hanging means where 



erect prisms arranged on the optical axis of an optical device are attached 
so that it is returned to an original posture resisting to the shaking of the 
device. 

CONSTITUTION: This device is provided with an angular velocity sensor 8 
fixedly provided in the gimbal hanging device 7, a control system outputting 
a control signal on the basis of a detected value from the sensor 8 and a 
rotation driving motor 5 turning the turning shaft 6 of the hanging device 7 
so that the erect prisms 3a and 3b are always returned to the initial posture 
with respect to the shaking of a case when the control signal is inputted. 
Besides, a potentiometer 9 detecting the rotating angle of the shaft 6 in 
order to execute position feedback control in addition to velocity feedback 




control by the detected angular velocity is provided on the shaft 6. 



LEGAL STATUS 

[Date of request for examination] 28.10.1996 
[Date of sending the examiner's decision of rejection] 
[Kind of final disposal of application other than the 
examiner's decision of rejection or application converted 
registration] 

[Date of final disposal for application] 

[Patent number] 3041 1 52 

[Date of registration] 03.03.2000 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



BEST AVAILABLE COPY 



(19)B*l!#8ftr CJP) 02) & |fj =fi (A) (lDttetoiM&M** 

^11^6-250100 

(43)&WB ¥)£ 6 ^0994)9,3 9 B 







17 T 

r 1 












U O O 0/UU 








17 /fin 








G 0 5 D 13/62 


C 9132-3H 












*Sf# |fjJfcg<D»4 OL (4 8 1) 


(2i)ajgi#^ 


$£15^5-35530 


(71)tUglA 


000005430 










(22)tfc8iB 


5^(1993) 2/3 24 B 




iSEEH^^TUffilttBT 1 Ti324#itfe 






(72)^8^^- 










^i»*SrfJliWajlTB324#fl!i H± 














(74)ttffiA 


#a± «mm cese cm*) 



(54) [IPJO^l flSBEfbffll 



(57) 

£*xT, lE^Xy XA3a, 3b^r^— ^(DX U{c^L^(- 
fflffl©»»fcB|-r«^^^^/vjH«SIS(l 7 coialftNi 6 * 

* ffi W tc^D £ TffiB 7 >f - hv< y * f&J *p £ 5 » H 




-1- 



I 

IS t *ffi X X 5 r t -f 5 fkft ^SBK. 

[ff*«2l jEalX y Xi^^fei/yXtgBli/yX 

U rtL?)3t^w»«iuyX*5j:tJtffifili/yXS:^- 
*rtfcBRLTfc3#*JSWc*5Vvr, 

IhISjW^WL, ffiTEiE^y X^SrffiflE^r- ^t-lillbS 
r. (73 2 oofcgflmtftffi^RK: £ 9 tfcm £ *tfc£j Sit # 

[it 3] B»Eft*«*tftm^a^ % 

^Xi/(^ 9 ^w^B**«o@HB**A*«:«lffl 
mi" 5 A Sir <b [Ute^ j£Sfi£r1$ tU 5 A ^ 

[0 0 0 1] 



(2) 4t^^6 - 2 5 0 1 0 0 

2 

[0 0 0 2] 

x&wvxmt-tzm^ mzft&mmiVL&m**m 

[0003] ^ti&x^h, #*IS«fcfifcSMW>» 

20 S ttr^ So 

[0 0 04] «5ttf»^BB57-37852#^**ctt3iCII*^ 

(^^o^) ,*rfUfliLfcB**«*Rttfc 
[0 0 0 5] r<Dft«r±3RIWK<0«*U^X 

[0 0 0 6] wC7)j: IsHBfltttffi:*— «>S?w^ 

u^xc5*j»a*s*#<ft!?, E&^yxA^aift 

[0 0 0 7] L^ot^.MMdcfc^lftt, fift 

So 

[0 0 0 8] VKM^IItt^^jfe^ttStr^-e 
50 0^5, J:lLf:|5]tt^»lf:Mo^T1j:l 



-2- 



3 

[0 0 0 9] *JR«Wttw<7>J:5**«^*^tt*lxfc 

OMSj^ M::#ft 5 \s<DZh%&5±-fZ> z k <KX% £ 
[0011] 

J^ffig £ Tit «t 5 Hlft-fr L£>5 X olc'Lti-t &%tm 
k-fZ>i><DXhz> 0 

[0012] *JR*^<^ 3 *>fg 1 <D^&t 

[R»citt5SlHlKi«i*r*L, mflEiEil-XyX^^ttJie^- 

xtz®m&&icm%i-&is>'/<'i'WM^&k, z<Di?> 

[0 0 13] Sfc* *lBSBl0 5*>JB2 0ifc§&3e<b3S(t 

jese:/ y x a «r*Mfe u >x t mm ^>^<om t-sae . 

Lfcl|tlK«l***tL<tt3«IIB«3ft»**r*U. rftfc 
^^co^uvX^^^lSu^X^r^— ^rt^HK 

y XA £ WlB^r-^ KHeJUj g S*>v</l4R« 
IC^^/HMWfclRSftfc, WE** 

8»ft#a<OIilteftfl[«*Sr«.^ ttffl-f 5 2 ocDft Sit * 
fcl3tt*L«>*lsIBB»^ik4:*rfltSLT*Sr i:*r»« 



(3) #S¥6-2 5 0 1 00 

4 

k-tz>i><DX*b>z> 0 

[0014] £fc, ±Eft«***Hi#«i:r«*** ft 

[0015] £ bKi, ±EA««**ffl#«* LTft5i 
[0 0 16] Sbf^ ±E«i^U^)«iE« N ItufSftSfg 

tc7^- b*'<y?~tzk ki>^, mKAmat^>^> 
hcomt) <om&m £ sue ^ w«/mb*#»i:: 7 ^ — k 

y * -f 5 <fc 5 $ tlX ft 5 2 m»3Byu- ^«rflt x. 

fcfW«P3R«- <k !9 tTft 5 J: 3 fcUfcS-T * r k jftS-BTtt-Cfc 
5o 

[0 0 1 7] 

. ±E*fiJK-J:*Ui, iHWEim4»«:«^^r^w< 

t;ftS»«^^t ^^^/HB**««rliI«i* Lao 5 

±E0te«tt#:(ctt:'<e*, /ML d*oSe«T**> 0 , * 

/hfflft*BI-<5 r i ^Tf % IH»«*^**<b43 J: t5«3t 
[0 0 18] *«*W<oJBicoScSft*«-Ctt, 
±3*LfcJ:5ftiW1W*«r«u^«lEltefllttff*:« 

[0019] S ±EA**«*m*Sk4: LTIEH 
-^^ nir^«rfflV^»^^« x r <Oir >ihco^-f X^ 

[0 0 2 0] u^MlEcofc^tcft^ir^i^ 
[0021] 

[0 0 2 2] BTi tt**Wojttt««c«54ftScfiftSS« 

50 *m&mizmfr&A,tz&m&^i-mmmx&>K) , 021* 



-3- 



5 

fi^a^^lBlftttlWo^-WuvXRIa, 1b, i*fr<z> 
SBgu>-X^2a, 2b, ltt<7>;E:£Xy XA3a, 3b 

£<t;tT*5«9, WttuV'XIa, Sliu^X2a, iE£Xy 
X*3aW«l0>HiS«&SUOa SrflWcU *f»u^X1b, 
SBSu^X2b, jE^yX^3bttlRj«jcJK2coaiS«3R 
10b Mfcau *2 0>aaNftX1Oa , 10b - 

«»ssnfl» «r*Mt ttv>5o 

[0 0 2 3] :osilHtrlUitS*xntlo-» 
<D*f*i^XR1a, 1b*3j;tfl8lluvXm2a, 2btt*3t 
^©CO^r— 7lHitSilt*!), _kfSIE£Xy XJ.3 
a, 3bttSS«<7)^*rRl (tt^vX^la, Ibwaa^J*" 
ft) ^3Bt55lsI»*l6«r#i-*^w</i4K««|l7«r* 

[0 0 2 4] Bll^*3V^r±1EjES:^!;XA3a-, 3b(D^ 

tttt, «oTv ? >'/^»*S«7tC$g#S^rv>S±l5 
jSiz:XyXA3a, 3b3ftS4r-^^B^S*bfc*H8"Crt: % * 

10a , 10b coft»4a, 4b«:*J6*SSflK>± 

[0 0 2 5] ft*3, ±IB^W>-X^1a f 1b, g=Bli/V 
X^2a, 2b, jEScXyXASa, 3b, ^W</iHBBRSMt 7 

(«*.tf4ft4>BB57T-37852-9^«) IcS&StLT^SW 

[0 0 2 6] #l»60ilSI« l 

^ttS^VMBJRSSil7fc, *a[A-fe^8 3asHRS*b 

[0 0 2 7] JilBIUfttt 6 O-iBfcJi, roo^aiair> 
f*8^e>^«ltbffl*cS-5# N jE£Xy X^3a, 3b£r^- 

[0 0 2 8] £fc, *j|Jfi«iJS«i(ctt, H2^^-rj: 
5 (-ft iEKir ^if 8 rt> b W ft 5Stt«#*5 J; >"> 3 

9*^OftftfS#*#^itm-r5it*II»11a , 11 

b ztih<D^mstm^xxj^nmiB^zm^ s je 

3txyx^3a, 3b*r5c©»»H:S-*-J: 5 fcHEHEMto*- 



(4) #H¥6 - 2 5 0 1 0 0 

6 

[0029] z<o£ oizffi&ztittni&mmmicxn 

tf, _hiEIE:£X y XA3a, 3b£^-*<7>±T*ft£>Xu 

[0030] B3it hi fc«-r**as«^±T*iPi> 

3&^fii:fc^5JH3SS:ttWi-St>o-e. IE) 1 cox — X$nU 

fcitffl*»*W— WlLfctiii 5: <h<^ffi*£IESrXy X 
^34<h, ^iguvX^33^r, *<D%Mi>m— 3fett32±K 
*>o-C±IEiEicXy XA34*s, ^w-^X^31ir^aSL- 
^X*33(DPfl*cfcSJ:5«-iaKUrfc5o w<^B#3fef&32 
icspfTfc:*** VX^31 CAMt 5 #**tt3te«i32fc:¥fT 
tcgllu>'X^33.i:«9&rtHU BB37KA.3 0 w^T'IE^ 
X y XA 34riS3£# ^nti/^^ WH»SK3£« 7 cogB: 

«c*5«t5EI»»*6 0ffi«*rKAt IT, r<7>^«rI3»* 
20 -fri LT3ttti32as3teM32' »*«V*fc. 
£-f££, #WuvX*31tt#»i^X»31' SBg 
u^X^33fifi6HB U>X^33' ^, Lfc^oT^^ 
X*31 <Otf g j&f* g ' gig U vX^33co^ h 
^Stth' jR^»lbi-5^3EicXI>XA34ttfW«l*^J: <9 

[0 0 3 1 ] Lfc^ot, 5cCO**432tC^tfT-, 
*Mfcu^X3R31' o+^g' ^«rii5*«35H, 
•yX^I' «raofc»fc**32JcW-e % mjISIEilXy 
ifl XA34tcAttcScOn^ic. i"ft;b*>3tetti32Ji<a/£m J: «5 

©«wcj:0iEac^yxA34c!>4tttjffi^e>, %mi±.<D 

OjSJ:9T«il:nm=o p£ttlfch,fc{MpjftJ: <9 3fett 
32tc3Fff SW©^ *W32fciF^T"t?«v >fc^f#j 
UVX31' tCAtti-^^32' tt, *«36±©Sjft^J* 
^$n^) 0 Lfe^oT*W23ftSft** 
0gU>X^33 / ico^^coh' *Ot^(7>«f»^h*^b 

= op, op=mn = gg' tfc^^bh h' =gg' 
40 fcU «K^>X5R330?j»*tt«*rQj», »IRuvX3 
3 r Ol^ilSrR^i L, RS=f e' - 0 ( f e' 

3' «fc '9l^ai$^^^^36 , tt3t#32^¥fTlc* 0 IB37 

[ 0 0 3 2] ±E*#«r»JB*-&Sfc*(-tt, *«323ds 
ffiV>^:NP, »»U^X*31^»BB^>X*33ttlPli:a:^ 
50 tt{g<C0-?, El 3fC*5^T g k = k h-r/£t?*>, 



-4- 



7 

>-X31 k lE^X V X A34cO Aft® * £ jE& 

3tXy XA34ttS#4fcU'>'X*i:«iBuxX*oiB<offi* 

t\ jE^xyx^tt#«u>x»t«igu^x»(7>H-e 

^«HS*3So^tft rco~*fcoiijs^10a , 10b 
iC&iicDv^^/M^^g 7 CO — D<nmW)$&& 6 

[0033] **5, «rau^iEa:^jJX^3a, 3b£urte 

>>^l 5; y h (Schmidt) coIEaZIX V XA, T^-<(Abbe)0 
lE&XyXA, /^ji/p:/ ^rr. >- h (bauern fend) <D 
lEScXyXJ^ ^uOTi7 P !JX^fc5^4W 
1 -C/E^TV^S/'a S y hcoiE^Xy XA& 

xa23 fx y XA24**&*dc $ nr*5 o , x y x A24co 

— »253&s^Kltffit*orv>6o ^co£ 9fciE£Xy 

r CO J: 5 ttA«t*«l21 fc Mtti^tt22^P-ii:^_btc £ 5 
Z.k<Dm&Z>JE±'7V -XAJC*5V^-Ctt, i4^tl!D< 
*tt21 J: D 0®±-e±flJ^ h «*tPitL-C*tt21 fcVfT* 
3tiR2r tt, _bl5iEVz:Xy Xi^^ilofcmfi^:ll22 , t 
LTEIffi±T*tffl*;«i22<fc «9 TffillCh*!»«JxT**lll22 

[0 0 3 4] fcfcl, 13 5£jB^T±lE£i5iS-tr:/1h9£ 

[0 0 3 5] ^<o«5i«-fe>i^9W:. lE=ftfe«n*to 
£ 3#ctf>EESir7 S y*51a , 51b, 52*»6>ft5 % ^y 

IEH^*£$§tb^9aco 3 ocolROffico 5 % 2 ooftiJSfcH&m 
fflJE«-fe7 5 y^51a.b SrR«t, ftfcco 1 oo«ffijc:»» 
^JE«ir^ ^ s^52£:RttT/j:5o 
[0 0 3 6] 2oco^tbffiJEmir^ ^ ^^51a,b ^fett 

[0 0 3 7] ftio, »*ffl£E«-fe^^ y^52tt*Wffir# 

[0038] r (D^iggir >-y- 9 ^m^mmxm^m 
[0039] ass/Njt-ci«»*Tfcs^e>fta 

[0 0 4 0] ^^S16{C7F-rXo 5/^j»EI«:fflv>-C±!a 
[0 0 4 1 ] raMfliXtt&S (AiSffi) 7^-hv<y 



(5) #BfW6 - 2 5 0 1 0 0 

8 

?/l"-7'b&m (AS) hV<2X^/^— X<Z>2fiOO 

»a^—Xd» 6>«rt s tir ^ s 0 

[0 0 4 2] *-raSS7^ — K^s/^^— Xtt^W</u 
M&mStoe>&m& co «: v-y-61 lc J; 9 &£ti U 

C^«UH|[Sr*-^««i*64Jc:A#aiS-&So 
»%64tt r co A»JB S nfc^mffi{-S^# * 65(c[hJ 

[0 0 4 3] ffie^^— ^/u— X-Cfiv 5 ^ 

i-S^ffl (0) tJt«L, C(Oft»«:«MltlElB62Sr^L 
T^~^^ib^64tc:A^"rSo ^ Ky^ 

[0 0 4 4] ±e^e— ^*»*64*cA**ti/S«*ttit 
tt*»»63irfcv>rji«[J|[*ixfc % tt«lElK62^b<offl* 

5 0 

[0045] ^mmmmm 1 ©^w^iasiasB 7 «± 
[0046] id 7 fcfflv^-cH 1 ^irmmmmm 

1 [0 0 4 7] ftis, mi fc^-r^tt^l^— ^«^^r^Ti- 
SfflW^ov^T-Cfiigi km—<D&^%:tt\,X3$*), m 
30 LV^|ftWtt**i-6 0 ^fc, I^P^^^g101 c7)±T^^ 

[0 0 4 8] -f H l-fc^-*-*16«SS« 1 »KR 

icd_LT^^ (^ffiA^r^) 

l60±T^rfRl (*S3A*|rI) *5J:tKfe**rti (^^PC^ 

[0 0 4 9] *HJfi«K«101 -ettrtflKO^wVUBBK 
§15 W 1 07 ^s^MB!l co >^ <>MB3S9$t*7a ^ W * S tiX *5 

^«0^>^<^fB*»«-7a3&sSg«101 co&^r^ic^^ 
6 J: 9-±T*l«^ifcV^*:*tjEi-a «t 5 t-lal 

1 (^±T^l6l*c]ffiU55lHl»tt106 «9fe*^r^]co^X 
. J: 9i-iH]®ji-5o IEi:XyXA3a, 3btt. 

[0 0 5 0] ^fc x ^iJcOv^V/</U^Sl5*t107 tcfi, 
2oco^^Sir>-y- 8, 108 36SHRStLT^5 0 

50 w<^BS5«»7adS^ffB*r^Jc:|Hl»U^:#'&fc:. ^co 



-5- 



9 

[0 0 5 1] ±l5[H»tt106 CCO^jggir 

<n&tt\ft o;/ west Ltttcfflffl^BJWcB-J-Bfc: 

#106 (Dmmaz, ±ttikmfimmiz£zmm7 4— k 

'< y ^ftJ4W^Dx.rffi«7 >f - K'<s> ?mm*ftte o ft 

*109 ^9ttlt<b*vCV^£ 0 
[0 0 5 2] ^o^giSir^iMOS ^J:^7^>3^ 

ID 6 £ ID^co^J«^(c J: o T#J««#^S 

[0 0 5 3] Lfc#oT*IBfc«jSiI101 -Ctt. 
P^jiic^2oO> ? W^^^5$t7a/ 107 fc^OSSS^M 

[0 0 5 4] fc*3, *»W*>fcScj£fl;»«& LXtt-hlB 

[0 0 5 5] Uitt, ±IE*16«ISSIl«c*5V^Tfi, 

[0 0 5 6] fc*3, «S*ftfflt5tyttittt, # 
fy->3^^WUTi//M v->-^n N cj— ^y 

[0 0 5 7] ±iaSHK«K«tt3KII«BHc:iiffl-*- 
[0 0 5 8] 



(6) WW 5 ? 6 - 2 5 0 1 0 0 

/0 

firtb, /hSflsSrBSr «»«*©**ft*5J: 
[0059] :otji:i*Lfc*BiHM-e 
5«k5t-LTfc, (5**-fn*e— 

[Hi] **WO*llfc«lc:«5«ge»fcSS««rrtKLfc 

[12] ilOi$SftSiS:ft^oy^i 

[13] B 1 t-^i-*^B60±T*lRJ^^Ui-^LT 

20 B 

[15] El l t^1"A5K*"fe>'f-«:»B^^-t'»«H 
[IH6] Blfc*-*-*S«^«H»5Rfc*i-^n2x^BH 
[17] B l Ki^JMSWBB fc tt»Jo**«StB*r* 

[^#<E>R91] 

i, 101 tt££{fcttB 

1a, 1b, 31, 31' (Wfeu^XjR) 
2a, 2b, 33, 33' jRHS^^X (SBI 1^X30 
3a, 3b jEilXyX^ 
J0 4a, 4b Tfelfi 

5, 105 ®mmw)*r-? 

6 , 106 

. 7 5*w<yMBSRSSjt 
7a *MBB©^v^/^»SRSp*f 

8, 108 

9, 109 ^fyv'a * 

10a , 10b aat«i%¥ft 

12 CPU 
39a jE = ae«tt*- 

40 51a , 51b ^ 

52 'JfHilffiffiMlr^ 5 v 9 
107 rt«<0^W</HB*tt«- 



-6- 




-7- 




-8- 



HMTI3] ¥J*1 0^ (1 9 9 8) 7^310 

l^mm-^] #i¥6-2 5 0 1 0 0 
[^HB] ¥^c6^ (1 9 9 4) 9^90 
^BM»ff^«6 — 2 5 0 1 
^If 5-3 5 5 3 0 
[B»«fHHHffS6JK] 
G02B 23/02 
G03B 5/00 
17/00 
G05D 13/62 
[F I] 
G02B 23/02 
G03B 5/00 Z 
17/00 Z 
G05D 13/62 C 

[»ttJ0] M8¥l 0^280 
[¥««jE1] 

[*tjE*J-*«@£] 0 0 0 2 

miEjfm see 

[0 0 0 2] 



[ttjEtt&Sgg] 0 0 0 5 

[0 0 0 5] r^ttffittKBfcottfci^x 
jEicXy.XAS:, EMatttflcs&s* 9 ft ft btifcm^O ^ 

[*W*tiE3] 

HfliE»*^i*l 0 0 0 6 

[ttlE^Sr] 

[*§jEl*3^] 

[0 0 0 6] r<oj:5^, EHEIKttftfcHi— <7>^>vV 

ma>»m±tim22 ^Bf^^i^ot^^ x^w 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ iMAGE CUT OFF AT TOP, BOTTOM OR SIDES 



□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




FADED TEXT OR DRAWING 



